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1 1 JUN  1979 


Honorable  Brendan  T.  Byrne  " an/ 

Governor  of  New  Jersey  . , r 

Trenton,  NJ  08621 


Dear  Governor  Byrne:  ..J I 

Inclosed  Is  the  Phase  I Inspection  Report  for  Shadow  Lake  Dam  in 
Monmouth  County,  New  Jersey  which  has  been  prepared  under  authorization  of 
the  Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment  of 
the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance.  Shadow  Lake  Dam,  initially  listed  as  a high 
hazard  potential  structure,  but  reduced  to  a significant  hazard  potential 
structure  as  a result  of  this  inspection,  is  judged  to  be  in  good 
overall  condition.  The  dam's  spillway  is  considered  inadequate  since 
28  percent  of  the  Spillway  Design  Flood  - SDF  - would  overtop  the 
dam.  (The  SDF,  in  this  instance,  is  the  100-year  design  Flood). 

To  insure  adequacy  of  the  structure,  the  following  remedial  actions 
are  recommended  to  be  undertaken  within  one  year  from  the  date  of 
approval  of  this  report: 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies.  Any  remedial  measures  necessary  to 
insure  the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980. 

b.  Patch  deteriorated  concrete,  especially  crest  of  main  spillway. 

c.  Regrade  and  protect  with  slope  paving,  the  downstream  embankment 
at  the  spillway  wingwalls. 


d.  Regrade,  level  and  reseed  the  main  dam  embankment. 
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e.  Install  new  roadway  curbs  and  drains  on  the  west  side  of  Nut 
Swamp  Road. 

f.  Develop  a checklist  of  periodic  maintenance  inspections  so 
records  of  conditions  and  repairs  can  be  maintained. 

g.  An  engineering  investigation  should  be  made  of  the  hydraulic 
capacity  of  the  downstream  Nut  Swamp  Road  bridges  in  cooperation  with  the 
owner  of  these  structures.  This  investigation  should  determine  the  necess- 
ity of  developing  remedial  measures  to  increase  the  hydraulic  capacity  of 
the  timber  trestle  and  box  culvert  to  adequately  pass  the  spillway  dis- 
charges from  the  dam. 

A copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a copy  will  also  be  sent  to  Congressman  James  J.  Howard  of 
the  Third  District.  Under  the  provision  of  the  Freedom  of 
Information  Act,  the  inspection  report  will  be  subject  to  release 
by  this  office,  upon  request,  five  days  after  the  date  of  this 
letter . 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161 
at  a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 
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NAPEN-D 

Honorable  Brendan  T.  Byrne 


An  important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
implement  our  recommendations. 

Sincerely, 


1 Incl 
As  stated 


Copies  furnished: 

Dirk  C.  Hofman,  P.E.,  Deputy  Director 

Division  of  Water  Resources 

N.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 

John  O'Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.  J.  Dept,  of  Environmental  Protection 

P.  0.  Box  CN029 

Trenton,  NJ  08625 
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SHADOW  LAKE  DAM  (NJ00090) 

— 

CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  Inspected  on  14  December  1978  by  Louis  Berger  and 
Associates,  Inc.  under  contract  to  the  State  of  New  Jersey.  The  State, 
under  agreement  with  the  U.  S.  Army  Engineer  District,  Philadelphia, 
had  this  Inspection  performed  In  accordance  with  the  National  Dam  Inspection 
Act,  Public  Law  92-367. 

Shadow  Lake  Dam,  Initially  listed  as  a high  hazard  potential  structure, 
but  reduced  to  a significant  hazard  potential  structure  as  a result  of 
this  Inspection,  is  judged  to  be  in  good  overall  condition.  The  dam's 
spillway  is  considered  inadequate  since  28  percent  of  the  Spillway  Design 
Flood  - SDF  - would  overtop  the  dam.  (The  SDF,  In  this  instance,  is  the 
100-year  design  Flood).  To  insure  adequacy  of  the  structure,  the  follow- 
ing remedial  actions  are  recommended  to  be  undertaken  within  one  year 
from  the  date  of  approval  of  this  report: 

a.  The  spillway's  adequacy  should  be  determined  by  a qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies.  Any  remedial  measures  necessary  to 
Insure  the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980. 

b.  Patch  deteriorated  concrete,  especially  crest  of  main  spillway. 

c.  Regrade  and  protect  with  slope  paving,  the  downstream  embankment 
at  the  spillway  wlngwalls. 

d.  Regrade,  level  and  reseed  the  main  dam  embankment. 

e.  Install  new  roadway  curbs  and  drains  on  the  west  side  of  Nut 
Swamp  Road. 

f.  Develop  a checklist  of  periodic  maintenance  Inspections  so 
records  of  conditions  and  repairs  can  be  maintained. 
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g.  An  engineering  investigation  should  be  nade  of  the  hydraulic 
capacity  of  the  downstream  Nut  S«ftmp  Road  bridges  in  cooperation  with  the 
owner  of  these  structures.  This  Investigation  should  determine  the  necess- 
ity of  developing  remedial  measures  to  Increase  the  hydraulic  capacity  of 
the  timber  trestle  and  box  culvert  to  adequately  pass  the  spillway  dis- 
charges from  the  dam. 


APPROVED 


Colonel,  Corps  of  Engineers 
District  Engineer 


PHASE  I REPORT 
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Name  of  Dam 


Shadow  Lake  Dam  Fed  ID#  NJ  00090  and 
NJ  ID#  350 


State  Located  New  Jersey 

County  Located  Monmouth 

Coordinates  Lat . 4021.2  - Long.  7405.2 

Stream  Quigley  Creek 

Date  of  Inspection  14  December  1978 
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ASSESSMENT  OF 
GENERAL  CONDITIONS 


Shadow  Lake  Dam  is  assessed  to  be  in  an  overall  good 
condition  and  is  recommended  to  be  downgraded  from  a 
high  hazard  to  a significant  hazard  category.  Over- 
topping of  the  dam  would  not  substantially  increase  the 
danger  of  loss  of  life  or  property  damage  as  the  down- 
stream flood  plain  is  uninhabited.  No  detrimental 
findings  were  uncovered  to  render  a hazardous  assessment. 
Remedial  actions  recommended  to  be  undertaken  in  the 
future  are  1)  regrade  and  protect  the  downstream 
embankment  areas  at  the  spillway  wingwalls,  2)  protect 
these  areas  with  slope  paving  and,  3)  regrade,  level 
and  reseed  the  main  dam  embankment. 

This  dam  lias  an  inadequate  spillway  capacity,  being  able 
to  accommodate  only  27L  of  the  100-year  design  flood  and 
further  hydraulic/hydrologic  studies  are  recommended. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams, 
for  Phase  I Investigations.  Copies  of  these  guidelines 
may  be  obtained  from  the  Office  of  Chief  of  Engineers, 
Washington,  D.C.  20314.  The  purpose  of  Phase  I Investiga- 
tion is  to  identify  expeditiously  those  dams  which  may 
I pose  hazards  to  human  life  or.  property.  The  assessment  of 

the  general  condition  of  the  dam  is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  inves- 
tigations, testing,  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a Phase  I investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations 
of  field  conditions  at  the  time  of  inspection  along  with 
data  available  to  the  inspection  team.  It  is  important 
to  note  that  the  condition  of  a dam  depends  on  numerous 
and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to 
assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can 
there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  yith  the 
established  Guidelines,  the  Spillway  Test  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) , or  fractions 
thereof.  The  test  flood  provides  a measure  of  relative 
spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general 
condition  and  the  downstream  damage  potential. 
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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NAME  OF  DAM:  SHADOW  LAKE  DAM  FED  ID  NJ  #00090, 

NJ  ID  #350  j 


SECTION  1 - PROJECT  INFORMATION 


1 . 1 GENERAL 

a.  Authority 


This  report  is  authorized  by  the  Dam  Inspection 
Act,  Public  Law  92-367,  and  has  been  prepared 
in  accordance  with  Contract  FPM-36  between 
Louis  Berger  & Associates,  Inc.  and  the  State 
of  New  Jersey  and  its  Department  of  Environ- 
mental Protection,  Division  of  Water  Resources. 
The  State,  in  turn,  is  under  agreement  with 
the  U.S.  Army  Engineer  District,  Philadelphia, 
to  have  this  inspection  performed. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate 
the  structural  and  hydraulic  condition  of 
Shadow  Lake  Dam  and  appurtenant  structures, 
and  determine  if  the  dam  constitutes  a hazard 
to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Shadow  Lake  Dam  is  a 600 ' long  earth  embank- 
ment structure  with  a timber  sheet  pile 
bulkhead  along  its  upstream  face.  Concrete 
spillways  are  located  near  each  abutment. 

The  primary,  or  south,  spillway  is  40  feet 
from  the  right  abutment  and  contains  a 
45  foot  long,  notched  concrete  circular 
arch  weir  with  two  24"  outlet  pipes.  The 
elevation  of  the  23-foot  long  notch  is  +9.5, 

0.5  feet  lower  than  the  crest  of  the 
auxiliary,  or  north,  spillway  which  is 
located  90  feet  from  the  left,  or  north, 
abutment.  The  north  spillway  is  20  feet 
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wido  with  10  toot  oonoroto  w i utiw.i  1 1 s on 
oithoi  sido  at  olovation  12.7‘j.  Tho  oarth 
port  ion  ol  th<>  dam  oontains  an  intoi  lookina 
stool  shoot i no  out  oft  wall  alomj  t ho  axis 
ot  tin'  dam  whioh  oxt  omls  up  to  olovation  t ') 
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Kivot  . Tho  dam  i :t  wi';;t  ot  and  oontiquous 
with  Nut  Swamp  Road. 
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Aooot d i na 1 y , tho  dam  i : 
oat  oqot y as  do  t i nod  by 
Rooommondod  Bat  i do  1 i nos 
ol  Bams. 
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rise  in  the  Level  ot  the  river  at  the  down- 
stream  marinas.  However,  as  reflected  in 
the  a Lx  we  downgraded  classification,  Nut 
Swamp  Road  is  quite  heavily  travelled  and 
provides  a rather  vital  link  betweeen  tin' 
towns  and  villages  to  the  north  and  south. 

Ownership 

The  dam  is  owned  by  Monmouth  County  Hoard 
of  Chosen  Freeholders,  1 Layfayette  Place, 
Freehold,  New  Jersey  07728. 

Purpose  of  Dam 

The  dam  is  used  solely  for  recreational 
purposes . 

Design  and  Construction  History 

Construction  of  Shadow  Lake  Dam,  originally 
called  Nut  Swamp  Dam,  was  completed  in  1931. 

The  original  structure  consisted  of  a 600  foot 
long  earth  embankment  containing  a steel 
sheet  piling  cutoff  wall.  Discharge  was 
accommodated  by  a semi-circular  concrete 
arch  spillway  located  near  the  south  end  of 
the  dam.  In  1934,  a breach  in  the  embankment 
caused  a parting  of  the  sheet  piling  in  the 
center  ot  the  structure  and  a complete  washout 
of  the  lower  portion  of  the  dam  and  road . 

This  washout  was  repaired  in  1934  and  an 
auxiliary  spillway  was  constructed  at  the  north 
end  of  the  dam.  In  August  1937  plans  were 
approved  for  raising  the  embankment  and  for 
the  installation  of  a timber  sheet  pile 
bulkhead  along  the  upstream  face  ot  the  dam. 
This  woi'k  was  not  performed  and  the  dam 
washed  out  again  in  1938.  The  repairs  ami 
modifications  originally  approved  in  1937 
were  finally  completed  in  1941  and  represents 
the  basic  configuration  of  the  structure  as  it 
now  exists. 

Normal  Operating  Procedures 
See  Section  4 
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1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  the  Shadow  Lake  Dam  is 
seven  square  miles  and  consists  of  partially 
developed  gently  sloping  topography. 

b.  Discharge  at  Damsite 

Maximum  known  flood  at  damsite  - 1400+  cfs 

@ El.  13.5+  (October  1943) 

Total  spillway  capacity  at  maximum  pool 
elevation  - 1916  cfs 

c.  Elevation  (ft.  above  MSL) 

Top  Dam  - +13.75 

Recreation  pool  - +9.5 

Spillway  crest  - +10.0  and  +9.5  (see  para,  i) 

Streambed  at  centerline  of  dam  - -2 

Maximum  tailwater  - +3  (tidal) 

d.  Reservoir- 


Length  of  maximum  pool  - 8000  feet 

Length  of  recreation  pool  - 7400  feet 

e.  Storage 

Recreation  pool  - 310  acre-feet 
Top  of  dam  - 706  acre-feet 

f.  Reservoir  Surface  (acres) 


Top  dam  (Max.  pool)  - 106  acres 

Recreation  pool  - 83  acres 


g . Dam 

Type 

Length 
Height 
Top  Width 
Back  Slope 
Zoning 


Earth  embankment  with  upstream 
timber  bulkhead 
600  feet 
16  feet 
12+  feet 
2:1 

Unknown 
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Cutoff  - Steel  sheet  pile  cutoff  wall 

Grout  curtain  - None 

h.  Diversion  and  Regulating  Tunnel 
None 

i.  Spillway  (Main) 

Type  - Ogee  type,  concrete  arch  weir 
w/notch 

Length  of  weir  - Length  of  0.5  foot  deep 

notch  is  23  feet.  Total 
length  of  weir  is  45  feet. 

Crest  elevation  - Elevation  of  notch  is  +9.5  MSL 

Crest  elevation  is  +10.0  MSL 

Gates  - None 

U/S  Channel  - None 

D/S  Channel  - Apron  constricted  under  road 

bridge  before  discharging  into 
tidal  marsh. 

Spillway  (Auxiliary) 

Type  - Broad  crested  weir 

Length  - 20  feet 

Crest  elevation  - +10.0  MSL 

Gates  - None 

U/S  Channel  - None 

D/S  Channel  - Apron  constricted  under  road 

bridge  before  discharging  into 
tidal  marsh. 

j . Regulating  Outlets 

Two  manually  operated  24 -inch  C.I.  pipe  sluices 
at  invert  -1.0  MSL  discharge  directly  onto  the 
main  spillway  apron. 
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SECTION  2 


ENGINEERING  DATA 


2 . 1 DESIGN 

The  contract  plans  for  the  original  construction 
were  approved  for  the  Nut  Swamp  Book  dam  (as  it 
was  initially  called)  in  1929  but  copies  could 
not  be  located  by  the  inspection  team.  Further, 
the  repair  work  done  in  1934  and  1938  is  not 
recorded.  The  only  design  data  available  were 
the  contract  plans  prepared  in  1940  by  Mr.  Otis 
R.  Seaman,  Monmouth  County  Engineer,  for  the 
repair  work  undertaken  at  that  time.  These  plans 
indicate  the  overall  configuration  of  the  struc- 
ture but  nothing  is  known  regarding  design 
assumptions  or  allowable  stresses. 

2.2  CONSTRUCTION 

Various  inspections  made  in  1940-41  and  1944 
indicate  that  the  reconstruction  work  was  carried 
out  in  a workmanlike  fashion.  The  new  fill  placed 
in  1941  was  well-compacted  and  no  leaks  were 
observed.  Nothing  is  known  of  the  earlier  con- 
struction except  that  it  suffered  three  washouts 
by  1938.  Proctor  Bros.  General  Contractors 
carried  out  the  1941  reconstruction. 

2.3  OPERATION 

The  dam  appears  to  have  been  operating  satisfactorily 
from  an  engineering  standpoint  since  the  most  recent 
modification  . 

2 . 4 EVALUATION 

a.  Availability 

Sufficient  engineering  data  regarding  the 
makeup  or  zoning  of  the  embankment  is  not 
available  to  fully  assess  the  design  of 
this  element.  Additionally,  nothing  is 
known  about  the  foundations  of  each  spillway, 
i.e.  whether  or  not  they  are  founded  on 
piling.  The  underlying  soils  in  this  area 
are  comprised  of  recent  alluvium  that  is 
mixed  with  and  overlying  swamp  deposits. 

The  silt  and  sand  alluvium  are  highly 
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variable  with  some  clay  and  organic  material 
found  near  the  surface.  The  internal  drainage 
is  generally  good.  Depth  to  bedrock  is 
generally  greater  than  100  feet.  No  recent 
boring  data  was  located  in  the  immediate 
vicinity,  but  from  a brief  survey  of  the 
immediate  area,  most  heavy  structural  work 
is  founded  on  piles. 

b.  Adequacy 

The  1940  contract  plans  prepared  by  Monmouth 
County  is  considered  adequate  to  assess  this 
dam  under  the  purview  of  the  Phase  I inspec- 
tion and  the  recommended  hazard  classification. 

c.  Validity 

Based  on  field  observations  and  discussions 
with  engineering  personnel  of  the  County 
Engineer's  office,  the  existing  data 
obtained  appears  valid  and  is  not  challenged. 


* 
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SECTION  3 


VISUAL  INSPECTION 


3 . 1 FINDINGS 

a.  General 

Visual  inspections  were  conducted  on  December 
10,  14  and  30,  1978  under  adverse  weather 
conditions.  The  lake  level  did  not  vary 
appreciably  during  this  period,  with  only  a 
few  inches  of  flow  passing  over  the  main 
spillway.  However,  due  to  the  turbidity  of 
the  water  and  the  presence  of  ice  in  the 
reservoir,  it  was  impossible  to  ascertain 
any  conditions  below  the  reservoir  level 
regarding  siltation  or  the  underwater  con- 
dition of  the  bulkhead  or  sluice  gates. 

b . Dam 

The  embankment  portion  and  timber  bulkhead 
were  found  to  be  in  a satisfactory  condition 
and  stable  except  for  deep  erosion  which  has 
developed  behind  both  wingwalls  of  the 
main  spillway.  The  backslopes  are  covered 
with  grass  and  occasional  bushes.  The 
alignment  of  the  bulkhead  is  slightly 
distorted  but  is  in  overall  good  condition. 
Minor  sections  of  the  timber  whalers  are 
rotted  but  this  could  be  easily  repaired. 
There  was  little  evidence  of  any  seepage, 
although  much  of  the  backslope  area  was 
frozen.  Water  was  flowing  into  the 
auxiliary  spillway  through  a CMP  in  the 
north  wingwall.  It  could  not  be  determined 
whether  this  was  a cut-off  pipe  outlet  or 
a roadway  drain.  From  earlier  records,  it 
is  doubtful  that  any  cut-off  drains  were 
ever  installed.  The  sloughed  areas  at  the 
toe  of  the  backslopes  are  of  minor  concern 
and  could  possibly  be  caused  by  clogged 
roadway  drains  and  vehicular  splashing 
rather  than  a result  of  seepage.  Water 
appears  to  have  accumulated  in  several  low 
areas  on  the  west  pavement  edge. 
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c.  Appurtenant  Structures 

The  two  spillways  exhibit  some  weathering 
reflecting  their  age  but  are  in  basically 
sound  structural  condition.  The  main  circular 
crest  has  a 23-foot  depressed  notch  in  the 
center  portion  of  the  overflow  lip  and  the 
sides,  which  are  about  6 inches  higher,  are 
badly  spalled  and  cracked.  However,  the 
overall  structure  appears  in  an  integral 
condition  with  no  differential  settlement 
or  tilting  observed. 

The  24"  sluice  gates  are  located  on  each  side 
of  the  spillway  and  discharge  directly  onto 
the  circular  sill  below.  They  appear  to  be 
operable.  Discharge  from  the  spillway  apron 
flows  directly  into  the  Navesink  River  tidal 
marshland  immediately  to  the  east  thru  a 
timber  trestle  structure  under  Nut  Swamp 
Road.  This  bridge  is  hydraulical ly  inadequate 
to  handle  the  spillway  discharge  and  is  of 
dubious  structural  strength.  A 20"  water 
main  is  carried  along  the  west  fascia  which 
additionally  restricts  the  hydraulic  opening. 

The  auxiliary  spillway  is  also  in  a sound 
structural  condition  with  only  minor  super- 
ficial cracking  in  the  apron  slab.  The  wing- 
walls  which  extend  east  to  the  roadway 
culvert  are  in  good  condition  and  have  4" 
weepholes  near  their  base.  These  walls  tie 
into  the  box  culvert  at  roughly  roadway  pro- 
file grade.  Discharge  from  the  auxiliary 
spillway  flows  across  a broad  crested  weir 
directly  into  an  old  5'x9'  concrete  box  cul- 
vert under  Swamp  Nut  Road.  This  culvert  has 
experienced  some  type  of  foundation  failure 
and  is  displaced  laterally  several  inches 
downstream.  Although  it  shows  only  minor 
cracking,  the  northwest  and  southeast  corners 
have  settled  several  inches.  Similar  to  the 
main  spillway,  heavy  discharges  over  the 
auxiliary  spillway,  especially  if  occuring 
during  a high  tide,  would  quite  possibly  flow 
over  the  road . 


! 


i 


i 


-9- 


d.  Reservoir 


The  Shadow  Lake  reservoir  extends  to  the  west 
approximately  1.4  miles  to  a railroad  and 
U.S.  Military  road  immediately  to  the  east  of 
Mile  108  on  the  Garden  State  Parkway.  Much 
of  the  frontage  is  bounded  by  the  military 
reservation  but  there  are  private  residential 
areas  along  both  shores  immediately  above  the 
dam.  The  banks  are  quite  steep  with  all  houses 
upstream  and  downstream  20  to  40  feet  above 
normal  pool.  There  is  no  major  debris  along 
the  shorelines,  which  are  heavily  wooded  in  a 
majority  of  the  reaches  of  the  lake.  The 
shoreline  just  above  the  dam  is  quite 
heavily  scoured  at  the  waterline  and  numerous 
trees  are  inclined  towards  the  lake  indicating 
that  some  long-term  creep  is  taking  place.  Both 
Quigley  Creek  and  Nut  Swamp  Brook  feed  into 
the  lake  at  its  upper  end. 

e.  Downstream  Channel 

Immediately  below  the  dam  and  to  the  east  of 
Greac  Nut  Swamp  Road , the  stream  discharges 
into  the  broad  tidal  marshlands  of  the 
Navesink  River.  All  surrounding  residential 
areas  are  well  above  high  tide  elevation  and 
the  only  low-lying  facilities  in  the  immediate 
area  are  marina  facilities  and  the  east  end 
of  the  Hubbard  Bridge  (where  it  passes  under 
the  New  York  and  Long  Branch  railroad  trestle)  . 
This  is  about  0.5  mile  below  the  study  dam 
and  would  experience  little,  if  any,  effect 
of  a rise  in  water  elevation  should  the 
dam  fail.  The  railroad  trestle  crossing  the 
Navesink  River  is  more  than  20  feet  above 
normal  high  water. 
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SECOND  4 


OPERATIONAL  PROCEDURES 


4 . 1 PROCEDURES 

Operational  procedures  were  discussed  with 
personnel  of  the  Monmouth  County  Engineers 
office.  Procedures  are  conducted  principally 
on  an  as-needed  basis  and  there  are  no  established 
formal  operational  procedures. 

4 . 2 MAINTENANCE  OF  DAM 

The  dam  is  periodically  inspected  and  repairs 
undertaken  when  funds  are  available.  There  is 
no  evidence  of  any  recent  maintenance. 

4 . 3 MAINTENANCE  OF  OPERATING  FACILITIES 

The  only  operating  facilities  in  use  are  the  two 
24"  sluice  gates  at  the  south  spillway.  These 
are  periodically  inspected  by  County  Road 
Department  personnel. 

4 . 4 DESCRIPTION  OF  WARNING  SYSTEM 

None  exists  except  for  monitoring  by  County  and 
local  police  personnel  during  major  storms. 

4 . 5 EVALUATION 

Since  the  drawdown  facilities  for  Shadow  Lake  Dam 
are  hydraulically  restricted,  especially  if  heavy 
flooding  occurs  during  periods  of  abnormal  high 
tide,  little  exists  that  could  be  evaluated 
regarding  operational  procedures.  However,  in 
view  of  the  extent  of  the  County's  responsibility 
and  the  hazard  condition  of  this  dam,  operational 
procedures  arc  deemed  to  be  adequate. 
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SECTION  5 - HYDRAULIC/HYDROLOGIC 

5.1  ELEVATION  OF  FEATURES 
— 


a.  Design  Data 

Based  on  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams,  the  dam  at  Shadow  Lake 
is  small  in  size  and  of  significant  hazard. 
Accordingly  the  design  flood  selected  by  the 
inspection  team  is  the  100-year  frequency 
event.  Inflow  to  the  reservoir  for  the 
100-year  SDF  was  computed  utilizing  precipi- 
tation data  from  Technical  Publication  40 
and  Hydrometeorological  Report  35  by  the 
HEC-1  computer  program.  This  gave  a peak 
inflow  to  the  reservoir  of  9,029  cfs.  When 
routed  through  the  reservoir  the  peak  was 
reduced  to  7,156  cfs.  The  spillway  has  a 
maximum  discharge  capacity  of  1,916  cfs  and 
therefore  can  accommodate  only  2 7'«>  of  the 
design  flood. 

b.  Experience  Data 

There  are  no  streamflow  records  available  for 
this  site,  as  the  only  monitoring  which  takes 
place  is  for  water  quality.  Early  records 
indicate  that  the  dam  has  been  washed  out  at 
least  twice  in  the  past,  once  in  1934  and 
once  in  1938.  In  October  1943  the  lower 
portion  of  the  auxiliary  spillway  wingwall  was 
overtopped  by  6"  of  water  which  would  indicate 
a flood  with  a peak  of  approximately  1400  cfs. 
A partial  reason  for  the  earlier  breaching 
was  reported  to  have  been  excessive  wave 
action  against  the  dam. 

c.  Visual  Observations 

Since  the  1941  reconstruction,  the  dam  appears 
to  have  functioned  adequately  from  a hydraulic 
standpoint.  However,  with  the  exception  of 
the  1943  event,  nothing  is  known  regarding  any 
subsequent  overtoppings.  Certainly,  a major 
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overtopping  flow  would  be  concentrated  at  the 
low  spots  in  the  embankment  crest  to  the  left 
of  the  main  spillway  and  would  immediately 
flood  the  road  below. 

d.  Overtopping  Potential 

Records  indicate  the  dam  was  last  overtopped 
in  1943.  As  the  spillway  can  accommodate 
only  27%  of  the  design  flood  the  potential  for 
overtopping  remains  considerable.  The 
design  flood  would  overtop  the  dam  by  about 
2 feet. 

e.  Drawdown  Potential 

It  would  take  approximately  3 days  to  draw 
Shadow  Lake  down  to  the  invert  elevation  of 
the  two  24"  sluice  gates.  This  assumes  no 
abnormal  high  tides  or  upstream  inflow  during 
the  drawdown  period.  Further,  some  water 
would  remain  behind  the  dam  as  certain  areas 
between  the  spillways  are  reported  to  be  over 
13  feet  deep. 
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SECTION  6 - STRUCTURAL  STABILITY 


6 . 1 EVALUATION  OF  STRUCTURAL  STABI~  f Y 

a.  Visual  Observations 

Based  on  the  review  of  the  design  information 
available  and  the  visual  inspections,  Shadow 
Lake  Dam  is  deemed  to  be  in  a sound  structural 
condition  as  long  as  it  is  not  overtopped  by 
extremely  high  hydraulic  heads.  The  inspec- 
tion team  was  mainly  concerned  with  the 
foundation  aspects  of  the  steel  sheeting 
core  wall  (see  Figure  3) . The  breaching 
and  failure  of  the  dam  in  1938  destroyed 
over  100  feet  of  the  existing  sheeting  in  a 
zone  beginning  130  feet  north  of  the  main 
spillway.  This  was  replaced  with  new 
sheeting  but  the  zones  adjacent  to  the  break 
utilized  the  older  sheeting,  which  was  tilted 
downstream  1 to  3 feet  at  the  top  cut-off . 
Practically  all  of  the  dam  embankment  below 
the  sheetline  was  completely  scoured  out  to 
depths  between  15  and  25  feet  below  the 
present  crest.  The  juncture  between  the 
new  and  old  work  was  drawn  together  with 
bolts  with  come-a-longs  and  the  older 
sheeting  was  so  out-of -plumb  that  it  could 
not  be  interlocked  with  the  new  sections 
and  had  to  be  welded  together.  Following 
this,  the  new  timber  bulkhead  was  installed 
on  the  upstream  face. 

b.  Design  and  Construction  Data 

The  original  design  computations  for  over- 
turning and  sliding  stability  for  the  core 
wall  construction  were  unavailable.  However, 
from  the  examination  of  the  1940  reconstruc- 
tion plans , it  is  evident  that  continued 
stability  relies,  to  a great  degree,  on  the 
permanence  of  the  embankment  back  slope 
material  below  the  steel  core  wall.  In 
view  of  the  predominating  sand  and  silt 
foundation  material  prevalent  in  this  area, 
the  resistance  of  the  timber  bulkhead  piles 
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against  lateral  loads  is  extremely  small. 

These  piles  are  25  feet  long  creosoted 
(12"  to  14"  butt)  round  members  at  10  feet 
centers.  With  the  3 x 10  inch  whalers 
and  vertical  planking  they  offer  minimal 
assistance  in  resisting  lateral  loads.  In 
effect,  the  bulkhead  stabilizes  the  upstream 
face  but  serves  little  use  as  a deadman  in 
laterally  bracing  the  steel  corewall  (if  this 
were  the  intended  purpose  of  the  tierods)  . 

The  replaced  fill  embankment  below  the  core- 
wall  was  termed  a "clayey  road  gravel, 
thoroughly  compacted"  in  the  1940  plans  but 
the  degree  of  permeability  and  compactness 
remains  unknown.  However,  it  appears  to  be 
a dense,  satisfactory  fill  and  excepting  for 
damage  to  the  top  crest  (from  motor  bikes)  , 
is  in  a satisfactory  condition. 

The  concrete  spillways  are  adjudged  to  be  in 
an  equally  satisfactory  condition  commensurate 
with  their  age.  Due  to  the  lack  of  differential 
settlement  and  major  structural  cracking, 
it  appears  they  are  founded  on  timber  piling. 
There  is  efflorescence  noted  at  the  joints 
between  the  main  spillway  crest  and  the 
wingwalls  and  as  previously  noted,  the 
platform  slabs  cantilevered  out  from  the 
wingwalls  are  completely  undercut  and 
exposed . 

c.  Operating  Records 

No  records  are  available  but  the  spillways 
operate  satisfactorily  and  exhibit  little 
structural  deterioration  except  for  the 
top  of  the  ogee  lip  on  the  main  circular 
spillway.  The  downstream  toe  of  embankment 
which,  in  effect,  forms  the  westerly  shoulder 
of  the  Nut  Swamp  Road  travelled  way  appears 
to  be  a continual  maintenance  problem,  with 
clogged  drains  and  roadway  run-off  ponding 
in  the  low  spots.  Heavy  storm  flows  over  the 
spillways  appear  to  be  continuously  damaging 
both  downstream  road  structures.  As  pre- 
viously stated,  the  5'  x 9'  culvert  at  the 
north  spillway  has  shifted  laterally  and 
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settled  several  inches,  and  the  approach 
pavement  is  cracked  as  a result  of  the 
settlement . 

d.  Post  Construction  Changes 

The  only  post  construction  changes  noted  since 
the  1941  reconstruction  has  been  the  addition 
of  steel  sheeting  north  of  the  auxiliary  spill- 
way. The  embankment  in  this  area  is  damp  but 
this  is  thought  to  be  caused  by  surface  run-off 
from  the  natural  higher  terrain  above  the  dam 
(the  wingwall  weepholes  appear  dry) . 

e.  Seismic  Stability 

This  dam  is  located  in  Zone  1 and  experience 
indicates  that  dams  in  this  zone  will  have 
adequate  stability  under  dynamic  loading 
conditions  if  stable  under  static  loading 
conditions . 
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SUCTION  7 - ASSESSMENTS/RECOMMENDATIONS/ 
REMEDIAL  MEASURES 


7 . 1 PAM  ASSESSMENT 


a.  Safety 


Subject  to  the  inherent  limitations  of  the 
Phase  I visual  inspection  procedures  stipu- 
lated by  the  Corps  of  Engineers,  the  Shadow 
Lake  Dam  is  adjudged  to  be  in  an  adequately 
sound  structural  condition,  although  the  two 
spillways  are  incapable  of  transmitting  the  SDE 
No  detrimental  findings  were  revealed  except 
those  recommended  to  be  corrected  by  the 
remedial  items  stipulated  below.  The  embank- 
ment stability  against  severe  overtopping 
remains  questionable  as  the  stability  ot  the 
steel  sheeting  corewal 1 relies  principally 
on  the  embankment  backslope  fill.  The 
present  spillway  capacity  is  inadequate  and 
does  not  meet  the  requirements  of  the 
Recommended  Guidelines  for  Safety  Inspection 
oT  Dams,  being  able  to  accommodate  only  27 
percent  of  the  design  flood  as  calculated 
by  Corps  of  Engineers  criteria.  The  SDE 
would  overtop  the  dam  crest  by  approximately 
two  feet,  but  it  is  felt  that  the  dam  could 
sustain  this  if  the  remedial  measures  are 
correctly  undertaken  and  the  crest  and  back- 
slope  surfaces  sufficiently  stabilised  to 
prevent  scour. 

b.  Adequacy  of  Information 

The  information  obtained  for  the  Phase  1 
inspection  is  deemed  to  be  adequate  and  it 
is  believed  that  little  else  is  available. 
Performance  data  is  also  believed  to  be  non- 
existent. However,  in  view  of  the  harard 
classification  and  downstream  marshland 
conditions,  the  information  is  considered 
adequate  for  the  assessment. 

c.  Urgency 

A collapse  of  either  of  the  downstream 
structures  carrying  the  spillway  flow  under 
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Nut  Swamp  Road  could  endanger  the  integrity 
of  the  study  dim.  However,  in  view  of  all 
mitigating  conditions,  no  urgency  is  attached 
to  implementing  further  studies  and  it  is 
recommended  that  the  remedial  measures  set 
forth  below  be  taken  under  advisement  in 
the  future. 

d.  Necessity  for  Further  Study 

Due  to  the  downgraded  hazard  classification 
recommended  herein  and  the  fact  that  no 
pr  perty  damage  (except  to  the  dam  itself 
»nd  Nut  Swamp  Road)  is  likely  in  the  event 
t i collapse,  further  structural  studies 
i'  lrding  the  dam  itself  are  believed  to 

ran  '>■  ...ary  (this  opinion  does  not  include 
’ i iv.  . drainage  structures)  . However, 

• • * h\  jraul  ic,  hydrologic  studies  are 

r t o Tv-ended . 

''ll  -i  M'l  N.  i ’.i. DIAL  MEASURES 


*.  Alternatives 

• :it-  present  conditions  and 
• .-try,  improvements  to  the 

i.  are  not  warranted.  The 
• if'  i f the  concrete  work  should 
t •» ' ■ ;>  -Lilly  on  the  top  of  the 

o : the  main  spillway. 

t « : . a 1 measures  : 

• ind  back  slopes  of  embankment 
md  reseed. 

• Inst  ill  new  roadway  curbs  and  drains  on 
tii.  west  side  of  Nut  Swamp  Road. 

b.  >fa.'l  Maintenance  and  Procedures 

No  additional  procedures  other  than  those 
presently  in  effect  are  warranted,  except  it 
is  recommended  that  Monmouth  County  develop 
a checklist  of  periodic  maintenance  inspec- 
tions so  records  of  conditions  and  repairs 
can  be  maintained. 
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ENGINEERING  DATA 
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DRAINAGE  AREA  CHARACTERISTICS : 


7 scj.  mi 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  9.5  (310  acrc-feot) 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STOI'AGE  CAPACITY):  13.75  (706  aero- foot) 

ELEVATION  MAXIMUM  DESIGN  POOL:  13.75 

ELEVATION  TOP  DAM:  


13.75 


CREST: 

South  Spillway 

Nor  til  Spillway 

a. 

Elevation  9.5 

1Q.Q 

b. 

Typo  CMoo-tVPc,  notched  arch  Hrnad  c-rpqhO  wni  r 

c. 

Width  2’ 

10' 

d. 

Lenrcth  45' 

20' 

e . 

Location  Spillover  Norm 

f . 

Number  and  Typo  of  2-24" 

dia.  C.l.  pipe 

OUTLET 

WORKS : 

a . 

Tvne  None 

b. 

lxic.it  ion 

c. 

Entrance  inverts 

d. 

Exit  inverts 

e . 

Emergency  dra indown  facilities 

2-24"  dia.  C.l.  pipe 

HYDROMETEOROLOGICAL  GAGES: 

a . 

Type  U.S.G.S.  Water  Quality 

b. 

Location  150'  downstream 

c. 

Records  No  hydraulic  records 

MAXIMUM  NON-DAMAGING  DISCHARGE: 


1916  + cfs 
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